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MILITARY MAP READING 
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BEGINNERS. 



PREFACE. 



1. The ability to read a map is now recognized by 
all military authorities as an absolute essential for all of- 
ficers who hope to be efficient in time of war. General 
Kuropatkin, who commanded the Russian forces in the 
recent Russo-Japanese War, says : "A regimental com- 
mander could not, as a rule, read a map himself, much 
less teach those under him how to do so. This was es- 
pecially the case at the beginning of the war, and had 
considerable influence oi the conduct of operations, as 
regiments often arrived late at their rendezvous or went 
to points where they were not wanted." 

2. It is further recognized that one of the best 
methods of learning, in time of peace, how to handle 
troops in time of war is by solving map problems and 
by playing war games (map maneuvers). These meth- 
ods are much used in all the leading foreign armies and 
have been adopted by our own Regular Army, and by 
some of the National Guard organizations, always with 
the greatest success. 

3. But to solve these problems the first requirement 
is the ability to read, quickly and accurately, a contoured 
military map. 



4. The o)3Ject of this pamphlet is to give a state- 
ment of the essential principles necessary for beginners 
in the use of maps for military purposes, such as tactical 
map problems, war games, and maneuvers. The treat- 
ment has been made as simple as possible, but the ground 
is covered fully to provide a complete reference book on 
military map reading. 

5. Where several methods of soh-ing any one prob- 
lem are possible, only that one considered simplest is 
given in order to limit the mathematical work in the text 
to the smallest possible amount. 

6. There are many problems possible in connection 
with maps which might be proposed as tests of the skill 
of the student, but which have no practical utility — such 
problems have been carefully avoided, to prevent the stu- 
dent from receiving an erroneous idea of the possibilities 
and limitations of maps. 

7. The military purposes of maps have been em- 
phasized and kept in view throughout the text. 

8. This volume is designed for use in conjunction 
with the problems in Field Fortification and the map 
problems and war games at the Army Service Schools, at 
Fort Leavenworth, Kansas, and, therefore, the problems 
are mainly taken from the map used in those courses — 
The Fort Leavenworth Map. 

9. Acknowledgment is due Captains E. T. Cole, 
James A. Woodruff, M. C. Kerth and Lieutenant G. C. 
Marshall, U. S. Army, for suggestions as to treatment 
of the subject. 



CLASSES OF MAPS. 

1. Maps are representations to scale (usually on a 
plane) of portions of the Earth's surface. They are of 
various kinds, depending on the use for which they are 
intended, and may or may not represent relative heights 
as well as horizontal distances and directions. For in- 
stance, the ordinary County Map shows only roads, boun- 
daries, streams and dwellings. A Topographical Map 
shows the horizontal relation of points and objects on the 
ground represented and in addition gives the data from 
which the character of the surface becomes known with 
respect to relative heights and.depressions. 

2. Suppose an ofificer is sent out by his commander 
in unknow-n country to pick out a good position for camp 
and outposts, and to report upon his return the military 
features of the site selected. On visiting the ground se- 
lected his eye can only take in a very limited portion from 
any one position, and even with the most careful exam- 
ination from various points he would only get a very 
general idea of the larger features. But suppose on re- 
turning he tries to describe in w'ords to his commander 
the position selected, he would find his task almost im- 
possible. The simplest sketch, how'ever, made by him 
on the ground, even if not correct as to scale or eleva- 
tions, would enable him to gi^•e his commander as good 
an idea as he had himself obtained. But a report based 
on an accurate map would be full and complete. It is 
almost impossible to organize and carry out marches, 
reconnaissances, concentrations, etc., without maps upon 
which to base the orders. 

3. Almost all classes of maps have some militarv 
uses. For example, an ordinary map showing the loca- 



tion of important towns, large rivers and roads is useful 
for arranging the concentration of large bodies of troops 
or for following the operations of a campaign, but is far 
from being in sufficient detail for the purposes of those 
who plan or study the smaller operations of war. A 
complete military map, on the contrary, must give both 
the horizontal and vertical relations of the ground and 
also a representation of all military features of the area. 
This information must be of the most detailed character, 
because a slight rivulet or fold of the ground may, at 
some stage of an operation, be of the greatest value to 
the commander. 

A Military Map, therefore, is one which gives the 
relative distances, elevations and directions of all ob- 
jects of military importance in the area represented. 

MAP READING. 

4. By Map Reading is meant the ability to grasp at 
a glance not only the general features of a map, but to 
form a clear conception or mental picture of the appear- 
ance of the ground represented by the map. This in- 
volves the ability to convert map distances instantly to 
the corresponding ground distances, to get a correct idea 
of the network of streams, roads, heights, slopes, and all 
forms of military cover and obstacles. The first essen- 
tial, therefore, for map reading is a thorough knowledge 
of the scales of maps. 

SCALES OF MAPS. 

5. A map is drawn to scale — that is, each unit of 
distance on the map must bear a fixed proportion to the 
corresponding distance on the ground. If one inch on the 



map equals one mile (63360 inches) on the ground, then 
i inch equals i mile, or 63360 ^ 3 = 21120 inches on the 
ground, etc. The term "Distance" in this pamphlet is 
taken to mean horizontal distance; vertical distance is 
called elevation or depression, depending on whether the 
point spoken of is higher or lower than another. For 
example, the distance from Frenchman's in a straight 
line to McGuire (Leavenworth Map) is 2075 yards, but 
to walk this distance direct would require the ascent and 
descent of Sentinel Hill, so that the actual length of 
travel would be considerably greater than the horizontal 
distance between the two points. 

6. In speaking of distance between towns, boun- 
daries, etc., horizontal distance is always meant. The 
fixed ratio between map distances and corresponding 
ground distances must be constantly kept in mind. 

METHODS OF REPRESENTING SCALES. 

7. There are three ways in which the scale of the 
map may be represented : 

1st. By an expression in words and figures; as 3 
inches = 1 mile; 1 inch = 200 feet. 

2d. By what is called the Representative Fraction 
(abbreviated R. F.), which is a fraction whose numer- 
ator represents units of distance on the map and whose 
denominator represents units on the ground, as R. F. = 
] inch ^- 1 mile, which is equivalent to R. F. = 1 -^- 
63360. This fraction is usually written with a numer- 
ator of unity as above, no definite length of unit being 
specified in numerator or denominator. In this case, the 
expression means that one unit of distance on the map 
equals as many of the same units on the ground as are 
in the denominator. 
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3d. By what is called a Graphical Scale. A Graphi- 
ical Scale is a line drawn on the map, divided into equal 
parts, each division being marked not with its actual 
length, but with the distance which it represents, on the 
ground, see figure 1. 

8. It will readily be seen that a map's scale must 
be knOwn by the student in order that he may have a cor- 
rect idea of the distances between objects represented on 
the map. This is essential in determining lengths of 
march, ranges of small arms and artillery, relative lengths 
of roads to a given point, etc. Therefore, if under serv- 
ice conditions an officer should have only a map without 
a scale, or one with only an R. F. on it, he would first 
of all be compelled to construct a graphical scale to read 
yards, miles, etc., or one showing how many miles one 
inch represents. 

COXSTRUCTIOX OF SCALES. 

9. The following are the most usual problems that 
arise : 

(a) Having given the R. F. of a map, to find the 
value one inch on the map in miles on the ground. As- 
sume an R. F 1 -^ 21120. Solution : If one inch on the 
map represents 21120 inches on the ground, then one 
inch (map)' will represent as many miles (ground) as 
one mile (= 63360 inches) is contained in 21120 inches; 
21 120 -^ 63360 = -J, or 1 inch (map) = I mile ( ground). 

That is, 3 inches = 1 mile is the scale of the map. 

10. (b) Having given the R. F to construct a 
graphical scale to read yards. Assume R. F. = 1 -^ 
21120. If one inch (map) = 21120 inches (ground), 
then one inch = 21120 -^ 36 = 586.66 vards on the 
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ground. Now suppose a scale about 6 inches long is de- 
sired. 6 inches (map) = 6 X 586.66 = 3519.96 yards 
(ground), so that in order to get as nearly a six inch 
scale as possible to represent even hundreds of yards, as- 
sume 3500 yards to be the total number to be represented 
by the scale. The question then is how many inches 
(map) are necessary to show 3500 yards (ground). 
Since 1" = 586.66 yards, as many inches are necessary 
to show 3500 yards as 586.66 is contained in 3500 yards, 
or 3500 -^ 586.66 = 5.96 inches. Now lay off with scale 
of equal parts A. I. (figure 1) = 5.96 inches, and divide 
it into 7 equal parts by construction shown in figure 1, as 
follows : Draw a line A-H making any convenient angle 
with A-I and lay off 7 equal convenient lengths, so as to 
bring H about opposite I. Join H and I and draw the 
intermediate lines through B, C, D, etc., parallel to H-I. 
These lines divide A-I .into 7 parts each = 500 yards. 
The left division, called the Extension, is similarly di- 
vided in 5 equal parts each equal 100 yards. 

11. (c) The next problem which might arise is 
where the map has no scale at all. In this case measure 
the distance between two definite points on the ground 
represented, by pacing or otherwise, and scale off the cor- 
responding map distance. From this find the R. F. and 
construct the graphical scale as above. For example, sup- 
pose the distance between two road crossings, identified 
on map and ground, to be one mile and on the map to be 
f inch. In this case | inch (map) = 1 mile, i inch = i 
mile, and 1 inch = li miles is the scale. The R. F. is 
found as follows: R. F. = 1 inch (map) ^ H miles 
(ground) = 1 inch ^- (63360 inches X U) = 1 ^ 
84480 = R. F. From this a scale of yards is constmcted 
as above (b). 
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12. (d) The next problem, which occurs when 
the scale of the map is in unfamiliar units such as the 
meter (39.37 inches), strides of a man or horse, or time 
of horse's trot per mile, etc. If an officer comes into 
possession of such a map, it would be impossible for him 
to have a correct idea of the distances on the map. If, 
however, the scale were in inches to miles or yards, the 
student could estimate a distance to be so many inches 
on the map and at once know the ground distance in 
yards or miles. But suppose the scale to be 1 centimeter 
= 1 kilometer, now estimates cannot be intelligently 
made by one unfamiliar with these units. Solution : First 
find the R. F. by expressing the distances on the map 
and distances on the ground in the same units and from 
the R. F. construct a graphical scale as in (b) above: 
(100 centimeters = 1 meter; 1000 meters = 1 kilometer). 
1 cm. H- 1 km. = .01 m. -f- 1000 m. = 1 -^- 100000 = 
R. F. = 1 inch, (map) -^ 100000 inches (ground), or 1 
foot -f- 100000 feet, etc. 

13. (e) There remains another problem which 
occurs where a map has a graphical scale on which the 
divisions are not in even parts of inches and are marked 
in ground distances of some unfamiliar unit as kilo- 
meters, meters, chains, etc. It is required to construct a 
graphical scale in familiar units. By measurement on 
the scale of a German map, 1.08 inches reads 1 kilometer, 
(a) What is the R. F. of the map? (b) Construct a graph- 
ical scale to read yards. Solution, 1.08 inches = 1 k = 
lOOO meters (1 m. = 39.37 in.). 1.08 inches = 39370 
inches or 1" = 36453" or R. F. 1 h^ 36453, whence con- 
struct graphical scale as in (b). 
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PROBLEMS IN SCALES. 

14. The following problems should be solved to 
become familiar with the construction of scales. 

Problem No. 1. The R. F. of a map is 1 ^ 10000. 
Required (1) the distance in miles shown by one inch 
on the map (see problem. (a) above). (2) Construct a 
graphical scale of yards; also one to read miles (prob- 
lem b). 

Problem No. 2. The map from which figure 16 
was reduced has a graphical scale on which 1.56 inch = 
one kilometer. Required (1) the R. F. of the original 
map (problem c). (2) Number of miles represented by 
one inch (problems c and a). (3) Graphical scale to 
read hundreds of yards; one to read miles (problems e 
and b). 

Problem No. 3. The Leavenworth map furnished 
herewith has a graphical scale on which a measured dis- 
tance of 1.25 inches reads 1100 yards. Required (1) the 
R. F. of the map (problem c). (2) Number of miles 
showji by one inch on the map (problem a). 

Problein No. 4. Map from which figure 15 was 
copied has marked on it R. F. 1 -^ 62500. Required ( 1 ) 
Graphical scale to read miles, halves and quarters (prob- 
lem b). (2) What was value in yards of one inch on 
the original (problem a) ? 

Problem No. 5. You are in hostile country and 
secure a map of the locality without a scale. 20 inches 
on the map is the distance apart of the 20th and 21st 
degrees of latitude. Required (1) A graphical scale of 
yards. (2) The R. F. of the map. (1° latitude = 68.8 
miles. ) 

Problem No. 6. What is the R. F. of map, figure 
20-A? 
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SCALING DISTANCES FROM A MAP. 

15. Having considered the scale relation and the 
construction of scales, it is well to mention the use of 
scales in taking distances from a map. 

1st. Apply a piece of straight-edged paper to the 
distance between the two points to be measured and mark 
the distance on the paper. Now apply the paper to the 
graphical scale as shown in figure 2, and read the num- 
ber of yards on the main scale and add the number on 
the extension 600 + 75. 

2d. Take the distance A-B off with a pair of divid- 
ers and apply the dividers, thus set, on the graphical 
scale, and 675 yards is read off. 

3d. Use an instrument called a map measurer, fig- 
ure 3. Setting the hand on the face to read zero, roll 
the small wheel from A to B. Now roll the wheel in 
an opposite direction along the graphical scale, noting the 
number of yards passed over. Or, having rolled from 
A to B, note the number of inches on the dial and multi- 
ply this by the number of miles per inch given on the 
map. A map measurer is especially valuable for use in 
map problems and war games. 

, 4th. Apply scale of inches to the line and multiply 
the number of inches between the points by the number 
of miles per inch given on the map. 

5th. Copy off the graphical scale on the edge of a 
piece of paper, and then apply this directly to the map. 

16. If the line to be measured changes direction, 
the same methods are applied, each portion in succession 
being taken off on the straight-edged paper. (2) The 
dividers are first applied to B-a (figure 4), then the leg 
at B is placed at B' in the extension of b-a; now the leg 
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at a is placed at b, making b-B' = b-a + a-B. Now move 
leg from B' to B" in prolongation of b-c. Move leg at 
b to c. The total distance is now included in the spread 
of the legs and the dividers are applied to the scale. (3) 
The map measurer is rolled from B to a, a to b, b to c 
(figure 4), causing the small wheel to always rotate in 
the same direction. (4) The scale of inches is placed on 
B-a, then rotated about (a) and placed along b-a, thus 
adding B-a to a-b, etc., to the end, then obtain the num- 
ber of miles as under 4th above. 

PROBLEMS IN SCALING DISTANCES. 

Problem L What is the distance from 70 to A via 
Prison Lane and Pope Avenue (Plate IX) ? Use the 5th 
method. Check by 3d method. 

Problem 2. What is the distance from 70 to G 
over the Atchison Pike? Use the 4th method and check 
with divider method. 

Problem 3. A patrol at XVII is ordered to move 
by the shortest road to 17. Which road will it take? 

Problem 4. Company A is at Grant and Metro- 
politan Avenues, Company B is at the Polo Grounds. 
They are ordered to arrive at Frenchman's at the same 
time. Assuming both move at 3 miles per hour, which 
will start first and how much? Give route of each. 

METHODS OF REPRESENTING DIFFERENCES 
OF ELEVATION. 

18. Since maps are representations on a plane sur- 
face of ground which has not only extent horizontally 
but vertically, it is necessary to have some means of rap- 
idly determining elevations. This is accomplished in one 
of three ways : 
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1st. By means of contours, which are the lines cut 
from the surface of the earth by imaginary horizontal 
planes, at equal vertical intervals from each other, figure 
5-A. The representations of these lines to scale on a 
map are also called contours, figure 5-B, and this is the 
meaning usually intended by the term "contour." 

19. These relations of contours will be evident 
from figure 5. Suppose that formerly this island was 
entirely submerged and that by a sudden disturbance the 
lake subsided until the island extended 20 feet above 
the water. Later a succession of falls of the water level 
of 20 feet each occurred, until now the island stands 100 
feet out of the lake, and at each of the 20-foot elevations 
a distinct water line is left. These water lines are per- 
fect contours referred to the lake as a reference (or 
datum) plane. It will be observed that on the gentle 
slope along F-H the 20-foot contour is far from 
the lake, and from the 40-foot contour. But on the steep 
slope at R the contours are very close together hori- 
zontally and almost directly over the water. Hence, it is 
seen that contours far apart horizontally indicate gentle 
slopes, and contours close together horizontally, 
steep slopes. It is also seen that the slope of 
the contours gives an accurate idea of the form of the 
island. Figure 5-B shows the horizontal projection of 
the contours in A, that is, each point is dropped vertically 
down on a plane. The contours in B give an exact rep- 
resentation not only of the general form of the island, 
the two peaks, the stream M-N, the saddle m, water shed 
from F to H, and cliff at k, but the slopes of the ground at 
all points. From this we see that the slopes are directly 
proportional to the nearness of the contours (fig. 5-B). 
The contours of a cone (fig. 6) are concentric circles, 



equally spaced because the slope of a cone is constant at 
all points. The contours of a concave cone are close 
together at the center (top), growing farther apart to- 
ward the outer circle (bottom), fig. 8, showing that the 
slope is steeper at the top than at the bottom. The con- 
tours of a hemisphere are far apart at the center (top), 
growing closer together near the, outer circle (bottom), 
figure 7. 

20. The following additional points should be re- 
membered about contours : 

(a) A water shed or spur, along which the water 
divides, flowing away from it on both sides, is indicated 
by the higher contours bulging out toward the lower 
ones (F-H figures 5-A and 5-B). 

(b) A water course, or valley, along which rain 
falling on both sides of it joins in one stream, is indicated 
by the lower contours bulging out toward the higher ones 
(M-N figures 5-A and 5-B). 

(c) Contours of dififerent elevations which unite 
and become a single contour, represent a vertical cliflf 
(see quadrant cut from cone, fig. 6). 

(d) Two contours which cross each other repre- 
sent an overhanging clifif. 

(e) A closed contour represents either a hill top 
P-B (figure 5), or a depression. A hill top is shown 
when the smallest closed contour is higher than the ad- 
joining contour, and a depression when the smallest closed 
contour is lower than the contour next to it. 
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RELATION OF MAP DISTANCES, CONTOUR 
INTERVAL, SCALE AND SLOPES. 

2L Since the horizontal distance between contours 
(called Map Distance or M. D.), is proportional to the 
slope of the ground represented, it is possible to calcu- 
late what the M. D. of contours for various degrees of 
slope of the ground is, and construct a scale of M. D.'s 
with which slopes can be at once read off from the dis- 
tances apart of any particular contours. This is based 
on the fact that 688 inches horizontally on a 1 degree 
slope gives a rise of one foot. 



Slope 


Risp 


Inches 


( Degrees ) 


{ fi'ert ) 


Horizontal. 


1° 




688. 


2° 




688 =344 


3° 




111 = 229 


4° 




111 = 172 


5° 




111 = 138 



These relations are not absolutely correct, but up 
to 20° are so nearly exact that the error is not appre- 
ciable. 

22. To construct a scale of M. D.'s for a map on 
which it is not shown, take the distances in inches corre- 
sponding to each degree of slope, niiilfiply this by the 
contour interval (V I. in feet) and by the R. F., then 
lay off these distances on a Hue to shozu 1°, 2°, 3°, etc., 
figure 10. 

This relation between M. D., slope, V I. and scale, 
is shown mathematically by the following formula : M. 
D. (inches) = R. F. X V I. (ft.) X 688 (inches) -^ S 
(degrees). 
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Problem: Construct a scale of M. D.'s from 1 to 
3 degrees for a map whose V. I. is 20 feet, R. F. = 1 -^ 
21120. Assume formula above. 

Solution: M. D. = (1 -^ 21120) X 20 ft. X 688 
inchest- 1° = .65 inch. Divide .65 inch by 1, 2, 3, giv- 
ing M. D.'s for r, 2°, 3°. Lay these off as in figure 10. 

23. The Normal System of scales prescribed for 
U. S. Army field sketches is as follows : For road 
sketches, 3 inches = 1 mile. Vertical Interval between 
contours 20 feet; for position sketches 6 inches = 1 mile, 
V. I. = 10 feet; for fortification sketches, 12 inches = 1 
mile, V. I. = 5 feet. On this system any given length of 
M. D. corresponds to the same slope on maps made on 
each of the scales. Figure 10 gives this normal scale of 
M. D.'s for slopes up to 8°. A scale of M. D.'s is usually 
printed on the margin of maps, near the graphical scale. 

24. Slopes are usually given in one of three ways : 
1st, in degrees; 2d, in percentages; 3d, in gradients. 

1st. A one degree slope means that the angle be- 
tween the horizontal and the given line is 1 degree (1°). 

2d. A slope is said to be of 1, 2, 3, etc., percent, 
when 100 units horizontally corresponds to a rise of 1, 
2, 3, etc. of the same units vertically. 

3. A slope is said to be one on one (1 H- 1), two 
on three (2-h3), etc., when one horizontal unit corre- 
sponds to one vertical, three horizontal corresponds 
to two vertical. The numerator usually refers 
to the vertical distance. Degrees of slope are usually 
used in military matters ; percentages are often used for 
roads, almost always of railroads; gradients are used of 
steep slopes, and usually of dimensions of trenches. 
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INFORMATION GIVEN BY A'N UNCONTOURED 
AND BY A CONTOURED MAP. 

25. Figtires 14 and 15 (from U. S. Geological 
.Survey) show the information: conveyed by a con- 
toured map as compared with one having no 
contours. Note the steep clii?s at A (figure 15), also 
observe that the roads generally follow the flat country. 
The road from Mt. Airy Lodge to Chilton makes a de- ' 
tour to avoid the steep slopes between these two places, 
but the road from Chilt'on to Stratford lies straight across 
the valley, because its slopes are gentle, as shown by the 
distance apart of contours. A study of the network of 
streams in figure 14, in comparison with the contours in 
figure 15, will show the value of carefully noting the 
position and direction of flow of streams in map reading. 

26. Problem 1. (Plate IX.) What is the steep- 
est slope of the ground between "r" and the bridge, 
VIII east of Engineer Hill? Ans. 6°, between the 830 
and 850 contours. Solution : Take off on edge of piece 
of paper the distances between the contours on line "r" — 
VIII. Applying these to the scale of M. D. on the map, 
it is found that 6° is the greatest angle of slope. 

Problem 2. What is the percentage of grade along 
Grant Avenue from 800 contour (north of XVII) north 
to 850 contour? Ans.: 5^ percent. Solution: Take 
off the distance between the 800 and 850 contours on 
a piece of paper, and, applying this to the graphical scale 
on the map, it is found to be. 300 yards (900 feet). There 
are five contour intervals between the two points, or a 
rise of 50 feet. In 900 feet there is a rise of 50 feet; 
in 100 feet a rise of 50-;- 9 feet = 5.5 -|- feet. See defi- 
nition of slope in percentage, page 21. 
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Problem 3. How would you express the above 
slope as a gradient? (See par. 24.) 

Problem 4. Construct a scale of M. D.'s for the 
map, figure 15. 

Problem 5. What is the steepest slope in degrees 
on the line A-B south of the Chilton-Mt. Airy Lodge 
road (figure 15) ? What is the slope from B to the top 
of the first hill toward A (figure 15) ? 

Problem 6. Is the slope from the top of Sentinel 
Hill down to H (plate IX) a convex, a concave, or a uni- 
form slope? (See figures 6, 7 and 8.) 

Problem 7. Lay off a road from XXVI to the top 
of Long Ridge (plate IX) with a uniform 2° slope. 
Solution : Take 2° on edge of piece of paper from scale 
of M. D. Place one end of .the 2° distance at XXVI 
(840) and note where the other end touches the 850 
contour. From this point proceed as before to 860 con- 
tour, etc. Join up the points marked on the successive 
contours by a line, which is the road Avith grade of 2°. 
Could more than one road with a 2'^ slope be laid off 
from XXVI? 

Problem 8. Given the following information, draw 
20-foot contours to show the features named, on the 
scale horizontally of 3" = 1 mile : A hill rises 200 feet 
high from a plane; one side is a concave slope; another 
convex; at one point there is a vertical cliff 50 feet high. 

Problem 9. With the same scale and V. I., show 
a hill with two peaks connected by a saddle from which 
a stream runs down the hill. 

Problem 10. Model on a sand-pile the hill shown 
on Plate 2 and mark on the model the contours as shown 
in the plate. 
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HACHURES. 

27. A second method of representing on a map 
elevations on the ground is by means of vertical lines 
called Hachures, figure 17. This method is not used in 
the United States, and most of the countries of Europe 
have abandoned it. Germany, however, still uses ha- 
chures for its small scale maps. Figure 17 shows a full 
size copy of the 1 -^ 100000 map of Metz and vicinity, 
accompanying Griespenkerl's Letters on Apphed Tactics, 
2nd it should be understood by every military student. 
By comparing the Metz 1 -^ 100000 map (figure 17), 
with the same area reduced from the 1 -^ 25000 map 
(figure 16) on which contours are used, it will be seen 
that the contours give not only the exact elevations, but 
a much clearer idea of the slope of the ground than the 
hachures. Where no hachures are found on a hachured 
map, the ground is either a hill top or flat low land, and 
the slopes are roughly indicated by the varying black- 
ness and nearness of the hachures. The darker the sec- 
tion the steeper is the slope. It often happens that a 
flat area is only known to be a hill too or valley by ref- 
erence to surrounding features. Usually, however, fig- 
ures indicate the heights of important points. 

DIRECTIONS ON MAPS. 

28. Having given the means used for determining 
horizontal distances and relative -elevations represented 
on a map, the next step is the determination of horizon- 
tal directions. When these three facts are known of 
any point, its position is fully determined. The direction 
line from which other directions are measured is usually 
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the true north and south Hne (known as the True Meri- 
dian), or the plane of the magnetic needle, called the 
Magnetic Meridian. These two lines do not usually co- 
incide, because-at all points of the earth's surface the true 
meridian is the straight line joining the observer s sta- 
tion and the north pole of the earth, whereas the direc- 
tion of the magnetic meridian varies at different points 
of the earth, at some places pointing east, and at others 
west, of the true pole. At the present time the angle 
which the magnetic needle makes with the true meridian 
(called Magnetic Declination) at Fort Leavenworth is 
8'' 23" east of north. 

29. It is important to know this relation, because 
maps usually show the true meridian, and an observer is 
generally supplied with a magnetic compass. Figure 11 
shows the usual type of Box Compass furnished to offi- 
cers. It has marked on its face the four cardinal points, 
N., E., S. and W., and a circle graduated in degrees from 
zero clockwise around to 360. 

ORIENTATION AND METHODS OF ORIENT- 
ING A MAP. 

30. In order that directions on the map and on 
the ground shall coincide, it is necessary for the map to 
be orienied, that is, the true meridian of the map must 
lie in the same direction as the true meridian through the 
observer's position on the ground. Every road, stream or 
other feature on the map will then be parallel to its true 
position on the ground, and all the objects shown on the 
map can be identified and picked out on the ground. 

31. A map is oriented: 1st, by magnetic needle: 
If the map has a magnetic meridian marked on it as on 
the Leavenworth map, place the sighting line of the com- 
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pass, a-b, figure 12 (i. e., the north and south Ime), on 
the magnetic rneridian of the map and move the map hor- 
izontally until the north end of the needle points to- 
wards the north of its circle, whereupon the map is 
oriented. If there is a true meridian on the map, but not 
a magnetic meridian, one may be constructed as follows, 
figure 12, if the magnetic declination is known: Place 
the true meridian of the map directly under the mag- 
netic needle of the compass, then, keeping the map fixed, 
move the north of the compass circle in the direction of 
the declination until the needle reads an angle equal to 
the declination. A line in the extension of the N.-S. line of 
the compass circle (a'-b') will be a magnetic meridian. 
If the magnetic declination at the observer's station is 
not more than 4° or 5°, the orientation will be given 
closely enough for ordinary purposes by taking the true 
and magnetic meridians to be-identical. 

32. 2d. If neither the magnetic nor the true meri- 
dian is on the map, but the observer can locate on the 
map his position on the ground, and can identify an- 
other place on the map which he can see on the ground, 
join these two points on the map by a line and hold the 
map so that this line points toward the distant point seen 
on the ground, whereupon the map is oriented. 

33. Having learned to orient a map and to locate 
his position on it, the student should secure a_^ map 
of his vicinity and practice moving over the ground, at 
the same time keeping his map constantly oriented and 
noting each ground feature on the map as it is passed. 
This practice is of the greatest value in learning to read a 
map accurately, to estimate distances, directions and 
slopes correctly. 
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How often an officer supposed to have a thorough 
knowledge of maps will say that a certain body of troops 
is on a hill one-half mile or more from their true posi- 
tion! 

TRUE MERIDIAN. 

34. The position of the true meridian may be 
found as follows : Point the hour hand of a watch to- 
ward the sun; the line through the pivot and midway 
between the hand and XII on the dial will point toward 
the south (figure 13). 

To point the hour hand exactly at the sun, stick a 
pin, as shown, figure 13, and bring the hour hand into 
the shadow. At night a line drawn toward the north 
star from the observer's position is approximately a true 
meridian. 

CONVENTIONAL SIGNS. 

35. Having learned the means used to represent hor- 
izontal distances, elevations, and directions on a map, it is 
next in order to study the method of representing the 
military features of cover, obstacles, communications and 
supply. They include various kinds of growths, water 
areas, and the works of man. These features are repre- 
sented by Conventional Signs, in which an effort is made 
to imitate the general appearance of the objects as seen 
from a high point directly overhead. On account of this 
similarity of the object to its representative, the student 
will usually have no trouble in deciding at once the mean- 
ing of a new symbol. There is a constant tendency to- 
ward simplicity in the design of conventional signs, and 
very often simply the outline of an object, such as forests. 
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cultivated ground, etc., is indicated with the name of the 
growth printed within the outhne. Such means are es- 
pecially frequent in rapid sketches, on account of the 
saving of time thereby secured. 

36. By reference to the map of Fort Leavenworth 
(plate IX), the meaning of most of its symbols are at 
once evident from the names printed thereon; for ex- 
ample, that of a city, woods, roads, streams, etc. Where 
no conventional sign is used on any area, it is to be un- 
derstood that any growths thereon are not high enough 
to furnish any cover. As an exercise, pick out from the 
map the following details : Unimproved road, cemetery, 
railroad track, hedge, wire fence, orchard, streams, lake. 
The numbers at the various road crossings have no equiv- 
alent on the ground, but are placed on the map to facili- 
tate description of routes, etc. (as in the issue of orders). 

Often the numbers at road crossings on maps denote 
the elevations of those points. 

ZT . The conventional signs used on German maps 
are usually very similar to those used in the United States, 
and are shown in figure 19. Figure 18 shows the con- 
ventional signs on the Fort Leavenworth map, and such 
of those prescribed by the War Department as might 
not be easily understood. 

38. The appendix gives a table of abbreviations 
used on American maps, the English equivalent for words 
and abbreviations found on German maps, and table of 
Military Movements. 
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VISIBILITY. 

39. The problem of visibility is based on the rela- 
tions of contours and map distances previously dis- 
cussed, and includes such matters as the determination 
of whether a point can or cannot be seen from another; 
whether a certain line of march is concealed from the 
enemy; whether a particular area can be seen from a 
given point; whether slopes are convex, concave or uni- 
form. 

40. On account of the inherent inaccuracy of all 
maps it is impossible to determine exactly how much 
ground is visible from any given point over a given ob- 
structing area; that is, if a correct interpretation of the 
map shows a given point to be just barely visible, then 
it would be unsafe to say positively that on the ground 
this point could be seen or could not be seen. It is, how- 
ever, of great importance for the student to be able at a 
glance to determine whether such and such a point is 
visible or not, within about one contour interval ; or 
whether a given road is generally visible to a certain 
scout, etc. For this reason no effort is made to give 
an exact mathematical demonstration of problems in 
visibility further than would be useful in practical work 
with a map in the solution of map problems in tactics. 

41. In the solution of visibility problems, it is es- 
sential that the student thoroughly understand the mean- 
ing of profiles and their construction, consequently these 
matters will be explained here. 

A profile is the line supposed to be cut from the 
surface of the earth by an imaginary, vertical plane. The 
projection of this line to scale on a vertical plane is also 
called a profile. Figure 20-B shows a profile on the line 
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S-XX (figure 20-A) in which the horizontal scale is the 
same as that of the map (figure 20-A), and the vertical 
scale is 1 inch = 40 feet. It is customary to draw a pro- 
file with a greater vertical than horizontal scale, in order 
that the slopes of hills on the profile may appear to the 
eye as they exist on the ground. Consequently, always 
note especially the vertical scale in examining any profile ; 
the horizontal scale is usually that of the map from which 
the profile is taken. 

42. A profile is constructed as follows (figure 20- 
B>) : Draw a line D'-XX' equal in length S-XX on the 
map. Lay off on this hne from D' distances equal to the 
distances of the successive contours from S on the map. 
At each of these contour points erect a perpendicular 
equal to the elevation of this particular contour, as shown 
by the vertical scale on the left. Join successively these 
verticals by a smooth curve, which is the required profile. 
Cross section paper with lines printed 1/10 inch apart 
horizontally and vertically simplifies the work of con- 
struction. 

43. Examining the profile and drawing lines from 
the observer's eye tangent to the various hill tops it is 
seen that, with his eye at S, looking along the line S-XX, 
he can see the ground as far as (a), from (a) to (b) is 
hidden from view by the ridge at (a) ; (b) to (c) is vis- 
ible; (c) to (d) is hidden by the ridge at (c). By thus 
drawing a profile, the visibility of any point from a given 
point may be determined. The work may be much short- 
ened by drawing the profile of only the observer's posi- 
tion (S), of the point in question XX, and of the prob- 
able obstructing points (a) and (c). It is evidently un- 
necessary to construct the profile from S to X, because 
the concave form shows that it does not prove an obstruc- 
tion. 
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44. The above method of determining visibility by 
means of a profile is valuable practice for learning slopes 
of ground, and the forms corresponding to different 
contour spacings. Hence the rules : ( 1 ) Contours 
closely spaced at the top of a hill, gradually getting far- 
ther apart toward the bottom, as S-X shozv a concave 
slope, and all points of the intervening surface are visible 
from top and bottom. 

(2) Contours spaced far apart at top, growing 
gradually closer together toward the bottom, as {a)-(n), 
show a convex slope, and neither end of the slope is vis- 
ible from the other. 

(3) Contours spaced equally distant apart, as (c)- 
(/), indicate a plane surface, and all points are visible 
from top and bottom of the slope. 

45. The above principle of the profile is the basis 
of all methods of visibility; but constructing profiles is 
too slow for general use, after the principle is well under- 
stood. The simplest and most rapidly applied method is 
as follows : 

Examine the line S-XX on the map, and by inspec- 
tion determine the point or points which will be liable 
to obstruct the view to the desired point (XX). It can 
be seen at once from the (3) principles of contour spac- 
ing that the hills at (a) or (c) will be the only points 
to be considered. First determine whether (a) or (c) is 
the obstructing point. In order that (a) may be the 
obstructing point, (c) must lie below the line of sight 
from S, tangent to (a) ; that is, below (z). It will be 
observed that for each distance S-(a) (1.8 inches) along 
S-XX, there is a drop in the line of sight D'-a" of 90 feet. 
Applying a scale of inches (or folded piece of paper), it 
is seen that one-half of 1.8 = .9 inches gives a drop of 
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45 feet, or the line of sight is at an ele- 
vation 825 or 25 below (c), and at z it is still farther 
below (c). Hence ( c) is the obstructing point. In the 
same way, for XX to be visible it must lie above the 
line of sight tangent to (c)-(D'-c'). Applying scale, D'-c 
is found to be V long, with a drop in the line of sight of 
110 feet. Now one-fourth of 3 inches = o".75 from (c) 
forward falls slightly beyond XX, and the line of, sight 
has dropped \ of 110 = 27.50 below (c), or is at eleva- 
tion 822.5 feet, is below the line of sight and is therefore 
invisible. 

46. The above method is a rapid approximation 
of that shown in the profile, and depends on the principle 
of similar triangles that the drop of the line of sight at 
any point is proportional to the horizontal distance of 
that point from the apex of the triangle (figure 20-B). 

It will, in general, not be practicable to determine 
the visibility of points by this method closer than to say 
that the line of sight pierces the ground between two ad- 
joining contours. 

It is well to solve a large number of visibility prob- 
lems such as are given below, first by the profile method, 
and then by the Scale of Equal Parts method, until the 
student becomes thoroughly familiar with the slopes rep- 
resented by different spacings of contours. He will then 
be able to solve almost all essential visibility questions 
by a careful inspection of the map. 
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VISIBILITY OF AREAS. 

47. To determine the area visible from a given 
point the same method is used. First mark off as in- 
visible all areas hidden by woods, buildings, high hills, 
and then test the doubtful points along lines such as 
S-XX above. With practice the student can soon decide 
all except the very close cases by inspection. 

VISIBILITY PROBLEMS. 

Problem 1. Is a patrol at 15 (elevation 855) vis- 
ible to a scout at the letter C of the word Curran (eleva- 
tion 940) ? Answer, No. Solution : By inspection the 
probable obstructing point is seen to be the spur at M. 
Kern. Draw a line from 15 to "C" and take off on a 
piece of paper the distance from "C" to the obstructing 
point (contour 910). This distance gives a drop in the 
line of sight of 30 feet (940-910). Apply this dis- 
tance once more beyond the obstructing point toward 
15 and it shows the line of sight just south of 15 has 
an elevation of 880. The patrol is below the line and 
is therefore invisible. 

Problem 2. Is the patrol at 15 (elevation 855) 
visible to a scout on Curran House at elevation 1020? 
Answer, Yes. Solution (by method of Par. 42) : Draw 
a line from 15 to Curran on the map. The probable ob- 
structing points are determined by inspection to be Bell 
Point, and the spur at Dishark. Take the distance Cur- 
ran-Bell Point (930 contour) on a piece of paper. This 
horizontal distance gives a drop in line of sight of 1050 
— 930= 120 feet. Fold the paper so as to divide the 
above distance into eight equal parts, apply these parts 
from Curran toward 15. The seventh division falls on 



(to Replace Problem 2, Page 38, Military Map Reading) 
Is the patrol at 15 visible to a scout on Curran 
House at elevation 1020? Answer, yes. 

Solution (Method par. 43. ) Draw a line from 15 to 
Curran House (Leavenworth 4-inch Map). The prob- 
able obstructing points are determined by inspection 
to be Bell Point or the Spur at Dishark. Take the dis- 
tance, Curran House— Bell Point (930 contour) on a 
piece of paper. This horizontal distance gives a drop 
in the line of sight of 1020-930 = 90ft. Fold the paper 
so as to divide the above distance into 8 equal parts 
each equal Hi feet. Apply these parts from Bell 
Point toward 15. The fifth division falls on the Dis- 
hark Spur where the line of sight is at elevation 
873.5, consequently the Spur does not interfere. Lay 
off the distance already taken on the paper (Curran 
House — Bell Point) , along the line from Curran 
House twice toward 15. This brings the line of sight 
opposite the orchard at Sharp, with an elevation of 
840. The patrol is above the line of sight, , hence 
visible. 

Note: The visibility problems are best solved 
on the Fort Leavenworth 4-inch map. 
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the Dishark spur, or the line of sight is now 855 and 
this spur being 862 interferes. Now take off the distance 
Curran-Dishark (elevation 862) on the paper. This 
distance gives a drop of 158 feet, and applying one-fourth 
this distance beyond Dishark gives a drop of one-fourth 
of 158 = 39 feet. The line of sight over Dishark spur 
is therefore at elevation 823 at the 840 contour south o£ 
15. The patrol at 15 is therefore visible. 

(Note. — Check these two solutions by profile 
method. Problem 2 is more difficult, because it is not 
possible to determine by inspection which is the obstruct- 
ing point.) 

Problem 3. HoW much of the road 15-E is visible 
from a point above McGuire House (elevation 1020) ? 

Method : Construct a profile. Having constructed 
the profile, draw lines from the observer's position tan- 
gent to each ridge and note the hidden areas, as in figure 
19-B. 

(Note, — ^Where a number of tests are to be made on 
one line, as in this problem, or where the exact point of 
piercing of a line of sight is desired, the profile method 
is preferable; otherwise the Scale of Equal Parts method 
is much more rapid.) 

Problem 4. Three Blue scouts are located as fol- 
lows: On J. Schroeder's house (elevation 900); M. 
Kern's (elevation 920); Curran's (elevation 1050). A 
Red patrol is at 17. Can any of the scouts see it? If so, 
which ones? 

Problem 5. Can a scout on northwest corner of 
the water works reservoir (870) see a battery on top 
of Sentinel Hill? Ignore trees. 

Problems in visibility should be solved where pos- 
sible on large scale maps at first. 
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GEOLOGICAL SURVEY MAPS. 

50. The maps which are most generally available 
for military students in our country are those of the 
U. S. Geological Survey. These maps are made on three 
scales, as follows : ( 1 ) R. F. 1 ^ 62500, or about 
1" = 1 mile, of the more thickly settled portions of the 
country; (2) R. F. 1 ^ 125000, or about 1" = 2 miles, 
■of the moderately settled areas; (3) R. F. 1 -f- 250000, 
■or about 1" = 4 miles, of the desert areas. The contour 
interval varies according to the. relief of the ground. 

On each sheet are placed graphical scales of inches 
to miles, and centimeters to kilometers ; the contour in- 
terval; a true meridian; a magnetic meridian; the mean 
declination at the date the map was made; and the lati- 
tude and longitude of the boundaries of the sheet. Each ■ 
is named from the principal town covered by the sheet. 

On these maps water features are shown in blue, 
contours in hroivn, works of man and lettering in black. 
Although these maps lack certain details of importance 
to military students, yet they are of great value in solving 
military problems. 

The Director, U. S. Geological Siu-vey, Washing- 
ton, D. C, will furnish, on request, a set of indexes of 
maps of the United States issued by his department. A 
single map costs five cents. Every officer ought to have 
the map of the section where his company is stationed, 
as well as the maps wherein are located the maneuver 
camps that his organization visits. 



41 



APPENDIX. 

Maps Furnished by the Map Reproduction Depart- 
ment, Service Schools, at Fort Leaven- 
worth, Kansas. 

12" to 1 mile. Fort Leavenworth and vicinity, in 
4 sheet 25" x 30" (blue or black). 
2" to 1 mile. Fort Leavenworth and vicinity, 1 

sheet (Uthograph) 24" x 27". 
12" to 1 mile. Gettysburg map, 25 sheets, 13" x 

13" (black). 
12" to 1 mile. Antietam map in 4 sheets 25" x 30" 

(black). 
12" to 1 mile. Fort Leavenworth, Platte City sec- 
tion, 20 sheets (lithograph) 20" x 
20". 
3" to 1 mile. American Lake, 4 sheets, 21"x28" 

(blue or black). 
4" to 1 mile. Mt. Gretna, Lebanon City, Pa., 1 

sheet 16"x28" (blue or black). 
4" to 1 mile. Pine Plains, N. Y., sheets 30" x 

36". 
4" to 1 mile. Chickamauga Park, 2 sheets 20" x 

28". 
4" to 1 mile. Leon Springs, Texas, 1 sheet 30" x 
36". 
3^" to 1 mile. Atascadero, California, 1 sheet 21" 
X 36". 
8.08" to 1 mile. Fort Benj. Harrison, Indiana, in 1 
sheet, l'x22". 
3" to 1 mile. Crow Creek, Wyoming, 1 sheet 20" 
X 36". 

Those 12 inches = 1 mile are especially valuable for 
conducting war games ; those of 3 and 4 inches are good 
for map problems. 
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APPENDIX C. 
66. T^ble of Movements. 
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Maxfrn 
Slope 

Practi- 
cable. 


Arm. 


Yards 
Minute 


MUes 
hour 


Reduction for Slopes. 
In yards horizontally 
per ten feet vertically. 




Deg 


Vert 
Hot 


Infan- 
try 


March 


88 


3 
5 


Up: 10 
Down: 10 
for slope above 10° 


45 

lo 

20 


i 




Double 


147 


Up: 20 10 
for slope above 10° 


Ye 




Advancing 
by rushes 


16 












Advancing 
and firing 


40 










Cav- 
alry 


Walk 


117 


4 


Up: 40 
for slope above 5° 

Down : 60 
for slope above 5° 


25 
20 


% 
K 




Trot 


234 


8 


TTp : Same as walk 
Down : Same as walk 


15 
10 






Gallop 


352 


12 


Up: Same as walk 
Down : Same as walk 
For slope above 8° 


10 
5 


t 




Charge 


440 


15 


Up: Same as walk 
For slope above 3° 

Down : Same as walk 
For slope above 2° 


5 

5 


A 


Artil- 
lery 


Walk 


117 


4 


Up: 10 
Down: 60 
For slope above 5° 


10 
10 


Ye 
Ye 




Trot 


234 


8 


Up: 20 
Down : 60 
For slope above 3° 


5 
5 


tV 




Gallop 


3B2 


12 


Up : 30 
Down : 60 
For slope above 2° 


5 
5 


t 
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APPENDIX B, TO ACCOMPANY PLATE .7. 

ABBREVIATIONS USED ON AMERICAN MAPS. 



abut. 


abutment 


P.O. 


post OflQce 


B. S. 


blacksmith shop 


Pt. 


point 


bot. 


bottom 


Q- 


quarry 


Cr. 


creek 


q.p. 


queen post 


cul. 


culvert 


R. 


river 


E. 


east 


R. H. 


round house 


f. 


ford able 


R. R. 


railroad 


gir. 


girder 


S. 


south 


G. M. 


grist mill 


8. 


steel 


i. 


iron 


S. H. 


school house 


I. 


Island 


S. M. 


saw mill 


Jc. 


junction 


Sta. 


station 


k.p. 


king post 


St. 


stone 


L,. 


lake 


str. 


stream 


Mt. 


mountain 


tres. 


trestle 


N. 


north 


tr. 


truss 


n. f. 


not fordable 


W. T. 


water tank 


P- 


pier 


W. W. 


water works 


pk. 


plank 


W. 


west 






w. 


wood 
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TABLE OF ENGLISH EQUIVALENTS TO ACCOMPANY 
FIGURE 19. 

conventional signs used on the map op the german 
empibe; soalb 1:100,000. 



WEGE— ROADS. 

Saumpfad — Bridlepath (in mountains). 

Fussweg — Path, Footpath. 

Feld & Waldweg— Field and forest road. 

Gen. Verbindungsweg — General connecting road. 

Gebesserter — Weg— Improved road. 

Gebauter Weg— Constructed road. 

Chaussee — Highroad (macadam). 

Daemme — Dams 



EISENBAHNEN— RAILROADS. 

Eisenbahn — Railroad 
Strassenbahn- — Street railroad. 



GEWAKSSER— STREAMS, Water. 

Schilf — Reeds. 

Bake — Beacon, buoy. 

Tonne oder Boje— cask or barrel used for buoy. 

Strauchbesen — broom corn. 

Duene— sand dune. 

Nasse Graeben— wet (damp) ditch. 

Strom — Stream. 

Bootshafen — Boat-landing. 

Eis«nbahnbrueoke— R. R. Bridge. 

Kanal — canal. 

Schleusse— Canal lock. 

Trockener Graben— Dry ditch. 

Muehle — Mill. 

Wehr— Weir, Dam. 

Steinerne Bruecke— Stone bridge. 

Hoelzerne Bruecke— Wooden bridge. 

Furt— Ford. 
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Fluss — Stream, creek, river. 

Bach — creek. 

Steg — Narrow foot bridge. 

Bruecke mit Steinpfeilern — Bride with stone piers. 

Bruecke mit Holzpfeilern — Bridge with wooden piers. 

Shiflsbruecke — Ponton bridge. 

Wagenfaehre — Wagon ford, (or ferry for vehicles). 

Kahnfaehre — Ferry (for foot passengers). 

Fliegende Faehre— Flying ferry. 

Leuchtturm — Lighthouse. 

Buhne — Pier (landing stage). 



GELAENDE BEDEOKUNGEN— FEATURES 
OF THE TERRAIN. 

Laubholz — trees with leaves. 

Nadelholz— trees with needles. 

Gemischtes Holz — trees of both kinds (mixed woods). 

Trockene Wiese — Dry Meadow. 

Nasse Wiese — Wet Meadow. 

Einzelne Baeume — Single trees. 

Bruch, Sumpf — Swamp. 

Waldboden — Woods. 

Heide — Prairie. 

Stadt— City. 

Flecken^Town. 

Dorf — Village. 

Gut — Manor, farm. 

Vorwerk — detached farm. 

Gehoeft — Farm. 

Schloss und Parkaulaege — Chateau and park. 

Weinberg — Vineyard. 

Baumschule — Nursery. 

Hopfengarten — Hop orchard. 

Kirche, Kapelle, Kp. — Church, Chapel, Ch. 

Forsthaus — Forester's lodge. 

Windmuehle — Windmill. 

Wassermuehle — Wateimill. 

Mauer — Wall (stone). 

Knick— part wall, part fence. 

Zaun— Fence. 

Kirchhof — Churchyard, Cemetary. 

Kirchhof fuer Juden — Jewish Cemetery. 
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Ausgezeirhn Baum — Lone Tree. 

Warte, Thurm — Tower. 

Bergwerksbetr — Mine. 

Euine — Ruin. 

Denknial — Memorial (statue or anything else). 

Steinbruch, Stbr. — Quarry. 

Grube — Pit, hole. 

Felsen — Rock. 

Alte Schanse — Old (abandoned) trench (rifle pit). 

Trignometrischer Hoehenpunkt — Triangulation Station. 

Reichs — und Landes Grenze — Kingdom and state frontier. 

Regier Bezirk Grenze — Frontier of governmental districts. 

Kreis —Grenze— District frontier. 
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